In the identification of Enterobacteriaceae, tests for indole production, motility, and ornithine decarboxylase activity play important roles (2, 3). Two of these tests, indole production and motility, frequently have been combined in one tube, such as in SIM (Difco) and MI media (1) , to save time and media.
The purpose of this study was to develop and evaluate a combination medium (MIO) which would allow determination of motility, indole, and ornithine decarboxylase activity in one tube. The following formula was used: 4.5 g of decarboxylase medium base (Difco), 2.5 g of peptone (Difco), 5.0 g of tryptone (Difco), 1 g of agar, 2.5 g of L-ornithine monohydrochloride (Nutritional Biochemicals Corp., Cleveland, Ohio), and 500 ml of deionized water. The pH was adjusted to 6.5. The medium was heated to dissolve the agar and was dispensed in 5-ml amounts into tubes, 13 by 100 mm. The tubes were loosely capped and autoclaved at 121 C for 15 min. The medium was inoculated once by inserting a straight wire to the bottom of the tube. After 18 to 24 hr of incubation at 35 C, motility and decarboxylase activity were read before determining indole production. Motility was indicated by generalized turbidity or growth extending from the line of inoculation. Nonmotile organisms grew only along the line of inoculation. Ornithine decarboxylase production was indicated by a purple color throughout the entire tube. A bright yellow color in the bottom of the tube with a narrow band of purple at the top indicated a negative test. Three to four drops of Kovacs' reagent were added to the medium to detect indole production. The development of a red-to-pink color indicated that indole had been produced, and a bright yellow indicated a negative reaction. When only a small amount of indole was produced, the color varied from flesh color to orange.
The reactions of 182 organisms tested on MIO medium were compared with the standard methods of detecting motility and indole production (2). Ornithine decarboxylase production was compared by using 4.5 g of decarboxylase medium base (Difco), 2.5 g of L-ornithine monohydrochloride (Nutritional Biochemicals Corp.), and 500 ml of deionized water. The pH was adjusted to 6.5, and the medium was dispensed into tubes (16 by 125 mm) in 5-ml amounts and autoclaved at 121 C for 15 min. After inoculation, the tubes were sealed with melted paraffin and incubated for 18 to 24 hr at 35 C.
The following organisms were tested: 51 Escherichia coli, 40 Klebsiella, 25 Enterobacter, 11 Serratia, 20 Proteus mirabilis, 6 P. vulgaris, 8 P. rettgeri, 7 P. morgani, 4 Salmonella, 3 Edwardsiella, 3 Shigella, and 4 Citrobacter. The test results obtained using MIO medium were the same as with the standard methods, although 11 of the 87 indole-positive reactions were weak. These 11 strains gave strong positive reactions with the standard test for indole. Ten of the organisms which demonstrated these weak reactions were also nonmotile, although many other nonmotile organisms did produce strong indole reactions. Tests for motility were clear and easy to read. Ornithine decarboxylase activity was determined accurately without the need for paraffin overlay owing to the use of 0.2%o agar.
This modification alone saves time and materials.
This medium has been used in our diagnostic microbiology laboratory for about 1 year, and we have found it very useful in the identification of Enterobacteriaceae. The incidence of weak indole reactions in routine use was not nearly as common as it was in our initial evaluation of MIO medium, and it should not present a problem in the hands of a qualified user.
